Abstract
Introduction

41
The urban heat island (UHI) effect is caused by increased use of impervious surface transformation (e.g. Nemani ISA categories, our aim was to characterise these relationships of urban landscape patterns 98 and thermal characteristics more accurately.
99
The surface UHI is obviously influenced by seasonal variation (Roth et 
110
The main aim of this study is to quantify the spatial-temporal patterns of different (Table 1 ). All data were georeferenced to a common UTM coordinate system 137 based on the geocoded high resolution IKONOS image and aerial photograph. The RMSE of 138 the georectification of the Landsat data was <0.3 pixels (<9m). 
170
In the final step, radiance (L T ) was converted to surface temperature using the Landsat 171 specific estimate of the Planck curve (Eq. 2) (Chander and Markham, 2003) : of a pixel must sum to 1 and all fractions must be greater than or equal to zero, was applied to 189 spectrally unmix the six Landsat bands.
190
Endmember selection is a critical step in the use of LSMA (Boardman and Kruse, 2001 ).
191
In this study, image endmembers identifying spectrally pure pixels were derived by the Pixel scatterplots as pure pixels. All LSMA procedures were undertaken in ENVI 4.5.
201
The urban environment can be assumed to consist of four fundamental components:
202
water, vegetation, impervious surfaces and soil (Ridd, 1995) . Because of the varied spectral we assumed that the majority of pixels within the high resolution images were spectrally 226 homogeneous.
227
The TM/ETM+ images were geo-referenced to a common UTM coordinate system One sample plot (Fig. 2 ), which overlapped with the reference data availability, was 274 selected to derive scatter plots to assess the per-pixel accuracy of the fractional cover maps. Accuracy of the total areas of the test sites were also assessed for four locations within 297 the imagery (Fig. 4a ) by comparing the cumulative area of fractional cover for each land 298 cover with those estimated from the high resolution reference imagery. surface area increases at the periphery of the city due to urban expansion ( Fig. 4a and b) . The 
350
In addition to the range approach, the threshold continuum approach was also used to impervious surface in Fig. 5a and 5b, the area of urban vegetation ( Fig. 5c and 5d ) increased 
431
The LST varies with urban landscape patterns, changing urban expansion and seasonal As shown in Fig. 8 
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765
